Extensive evidence suggests that exposure to childhood abuse can lead to harmful health effects across a lifetime. To contribute to the literature, the current study examined whether and how a history of parental childhood abuse affects exposure to and severity appraisal of daily stressors in adulthood, as well as emotional reactivity to these stressors. We analyzed 14,912 daily interviews of 2,022 respondents from the second wave of the National Study of Daily Experiences. Multilevel modeling was utilized to analyze nested data, in that each person provided repeated measures of daily experience for eight consecutive study days. Results showed that more frequent experience of maternal childhood abuse was associated with more severe appraisal of daily stressors. In addition, adults with more frequent maternal childhood abuse exhibited greater emotional reactivity to daily stressors. The current study provides evidence that a history of parental childhood abuse may serve as a vulnerability factor in the process of experiencing and responding to stressful events encountered in daily life. Future research should further explore the long-term health effects of daily stress and emotional experience among adults with a history of parental
The primary foci of daily stress research have been exposure and reactivity to daily stressors. First, "exposure" refers to the frequency of experiencing daily stressors, whereas "reactivity to daily stressors" is defined as the difference in an individual's level of health and well-being on days when stressors occur, compared with days when no stressors occur (Almeida & Davis, 2011; Almeida, Serido, & McDonald, 2006; Howland, Armeli, Feinn, & Tennen, 2017) . Greater reactivity to daily stressors represents emotional and/or physical vulnerabilities to stimuli that may lead to cumulative health risks over time (Leger, Charles, & Almeida, 2018; Piazza and Charles, 2006; Uchino, Holt-Lunstad, Bloor, & Campo, 2005) . Prior studies suggest that accumulated days with persistent frustrations and overload can be as damaging as major life events, resulting in more serious, chronic stress reactions and the attendant impairments in long-term health and functioning (Brosschot, 2010; Mroczek et al., 2013) . Another aspect of daily stress research involves the subjective severity of the stressors people experience (Stawski, Almeida, Lachman, Tun, & Rosnick, 2010) . According to prior research findings, there are individual differences, such as gender, in subjective severity reports of the daily stressors (Almeida & Horn, 2004; Stawski et al., 2010) that may significantly affect daily emotional well-being (Scott, Sliwinski, & Blanchard-Fields, 2013 ).
Effects of Parental Childhood Abuse on Daily Stress Processes
Considerable research has examined individual differences associated with resilience or vulnerability to daily stress processes based on ascribed characteristics (e.g., race/ethnicity), socioeconomic status (e.g., educational attainment), and psychosocial factors (e.g., social support; Almeida, 2005; Almeida, Stawski, & Cichy, 2010; Zautra, 2003) . In the current study, we proposed that parental childhood abuse, a life-course factor, would contribute to susceptibility and vulnerability to daily stressors. First, adults with histories of parental childhood abuse may experience more frequent exposure to daily stressors, possibly because of psychosocial correlates of childhood abuse (e.g., a low self-esteem, lack of social competence, and use of maladaptive problem-solving skills) that can deteriorate previously abused adults' ability to function and interact with others on a daily basis (Alink, Cicchetti, Kim, & Rogosch, 2012; Coates, Dinger, Donovan, & Phares, 2013; Riggs, 2010) . According to Infurna, Rivers, Reich, and Zautra (2015) , adults who experienced emotional, physical, and sexual abuse during childhood reported more frequent exposure to daily negative events, but not to daily positive events. Second, parental childhood abuse may affect an individual's appraisal of daily stressors. Considering the significant link between insecure adult attachment and negative stress appraisal (Bryant & Guthrie, 2005; McLaughlin, Conron, Koenen, & Gilman, 2010) , adults with a history of parental childhood abuse may amplify the severity or threats/risks associated with the daily stressors they experience.
Another goal of this study was to examine the effects of parental childhood abuse on emotional reactivity to daily stressors. Violence at the hands of parents, who are supposed to serve as a source of security and safety, can lead to the maladaptive development of physiological and emotional regulatory processes in children, which facilitate disruptions/vulnerabilities in emotional experience and expression in the face of stressful situations, such as elevated emotional reactivity to stress Schuengel, Oosterman, & Sterkenburg, 2009; Shapero et al., 2014) . Only a few studies have addressed the effects of childhood adversity on emotional responses to daily stressors. Poon and Knight (2012) found that women with a history of maternal emotional abuse showed greater emotional reactivity to network stressors (i.e., one type of stressors that refers to anything happened to a close friend or relative that turned out to be stressful) compared with women who reported less maternal emotional abuse. Glaser, van Os, Portegijs, and Myin-Germeys (2006) revealed that a history of childhood sexual and/or physical trauma was associated with heightened emotional reactivity to daily stressors. Similarly, Infurna and colleagues (2015) showed that a history of childhood trauma was associated with a greater decrease in daily positive affect when experiencing daily negative events.
The Current Study
The current study used a daily diary design to examine the effects of parental childhood abuse on daily stress processes among a national sample of middle-aged and older adults from the NSDE II. Based on a review of previous research, we predicted that parental childhood abuse would be linked to greater exposure and emotional reactivity to daily stressors. Three questions regarding this link motivated the current study: First, is parental childhood abuse associated with greater exposure to daily stressors? Second, is parental childhood abuse associated with how individuals rate the severity of the stressors they report experiencing? Third, does parental child abuse moderate the associations between exposure to and severity of daily stressors and daily affect? Consistent with previous literature showing parental childhood abuse as a risk factor for adult health and well-being, we hypothesized that individuals with more frequent experiences of parental childhood abuse would (a) exhibit greater exposure to daily stressors, (b) assess the stressors as more severe, and (c) be more emotionally reactive to daily stressors (i.e., a greater change in daily affect on stressor days compared with nonstressor days) compared with individuals who reported less frequent experiences of parental childhood abuse.
Method

Data Set and Study Sample
MIDUS is a national longitudinal study of 7,108 individuals who were first surveyed in 1995 to 1996. All eligible participants were noninstitutionalized, English-speaking adults in the United States, aged 25 to 74 years. The original MIDUS study sample comprised adults from four subsamples: a national random digit dialing (RDD) sample (n = 3,487), oversamples from five metropolitan areas (n = 757), siblings of individuals from the RDD sample (n = 950), and a national RDD sample of twin pairs (n = 1,914). A longitudinal follow-up of the MIDUS study (MIDUS II) was conducted in 2004 to 2006, in which 75% of the surviving original respondents (n = 4,963) participated.
The NSDE II (2004 -2009 ) is one of the ancillary projects of MIDUS II. A representative subsample of 2,022 MIDUS II participants completed short telephone interviews about their daily experiences across eight consecutive days. Computer-assisted personal interviews (CAPIs) were conducted to incorporate skip patterns and open-ended probe questions as well as to keypunch data during the interview. Data collection was spread throughout the year and consisted of separate "flights" of interviews with each flight representing the 8-day sequence of interviews from approximately 20 respondents. The focal point of the NSDE II was to examine how sociodemographic factors, health status, or personality characteristics modify patterns of exposure to day-to-day life stressors as well as physical and emotional reactivity to these stressors. The respondents completed an average of seven out of the eight daily interviews, resulting in a total of 14,912 valid daily interviews (92% completion rate).
Measures
Childhood abuse. Parental childhood abuse was measured by six items from the Conflict Tactics Scale (Straus, Gelles, & Steinmetz, 1980) . Emotional abuse was measured by the following item: "During your childhood, how often did your (a) mother or the woman who raised you; (b) father or the man who raised you insult you or swear at you, sulk or refuse to talk to you, stomp out of the room, do or say something to spite you, threaten to hit you, smash or kick something in anger?" Physical abuse was measured by the following items: "During your childhood, how often did (c) your mother or the woman raised you; (d) father or the man raised you push, grab, or shove you, slap you, throw something at you?" and "During your childhood, how often did your (e) your mother or the woman raised you; (f) father or the man raised you, kick, bite, or hit you with a fist, hit or try to hit you with something, beat you up, choke you, burn or scald you?"
Respondents rated the items on a 4-point scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often). Based on the previous literature, as well as the results of a factor analysis of the six items, we averaged the three abuse items for mother and father separately and created two predictors: maternal childhood abuse (α = .80) and paternal childhood abuse (α = .82).
Daily affect. Daily negative and positive affect were assessed using the Positive and Negative Affect Schedule (PANAS) scales (Watson, Clark, & Tellegen, 1988) . Daily negative affect was measured by responses to 14 negative emotions, including being restless or fidgety, nervous, worthless, everything was an effort, and hopeless (α = .85). Daily positive affect was measured by responses to 13 positive emotions, including being in good spirits, cheerful, confident, enthusiastic, and satisfied (α = .94). Respondents rated the items on a 5-point scale (0 = none of the time, 4 = all of the time). The total scores were calculated by averaging the specific affect items. For daily negative affect, the square root transformation was applied to minimize the impact of skewness on the assumption of normality.
Any daily stressor. Daily stressors were assessed through the Daily Inventory of Stressful Events (DISE; Almeida et al., 2002) . The instrument contains seven questions for identifying whether stressful events occurred (yes = 1, no = 0) within the past 24 hr in various life domains that include (a) having had an argument or disagreement with someone; (b) almost having had an argument or disagreement but having avoided it; (c) having had a stressful event happen at work or school; (d) having had a stressful event happen at home; (e) experiencing race, gender, or age discrimination; (f) having had something bad happens to a relative or close friend; and (g) having had anything else bad or stressful happen. Consistent with previous research (e.g., Surachman, Wardecker, Chow, & Almeida, 2019; Wong & Shobo, 2017) , we created a binary daily stressor variable summarizing across the seven categories that indicated whether (= 1) or not (= 0) any daily stressor had occurred on the day of the interview. To assess respondents' overall exposure to stressors, we created a person-level stressor exposure variable by calculating the proportion of study days that any stressors had occurred.
Daily stressor severity. Participants were asked to rate the subjective severity of each stressor (i.e., "how stressful was this for you?") they actually experienced on a 4-point scale ranging from 0 (not at all stressful) to 3 (very stressful).
Covariates. Several sociodemographic characteristics were included in the analyses as covariates, including gender, race, age, marital status, education, and self-reported physical health. In addition, we controlled for respondent's other adverse experiences during childhood: whether (= 1) or not (= 0) the respondent had experienced (a) parental substance abuse issues (i.e., drinking problems and use of drugs) and (b) parental divorce. Father's highest level of education was included to assess childhood socioeconomic status.
Analytic Strategy
A multilevel modeling approach was used to account for the nested data structure where an individual is considered a cluster (Level 2), and repeated measures across the 8 days are considered variations within an individual (Level 1). First, to test for the effects of parental childhood abuse on the exposure to any daily stressors (coded as 0 if no stressor occurred, and 1 if any stressors occurred), we estimated multilevel logistic models predicting the exposure to daily stressors as a function of maternal and paternal childhood abuse and the covariates. Second, to test for the effects of parental childhood abuse on subjective stressor severity, we modeled a multilevel linear model treating the severity ratings as a continuous dependent variable.
Third, multilevel linear models were estimated to examine the moderating effects of parental childhood abuse on the within-person association between daily stressor experience and daily affect. The equations for the analysis model are as follows:
Level 1 Daily affect any daily stressor exposure : where B i 0 is the intercept indicating person i's level of negative/positive affect on days with no stressor, B i 1 is changes in negative/positive affect from a nonstressor day to a stressor day, indicating emotional reactivity of person i to daily stressors. Error term ε di represents a unique effect associated with person i. In the Level 2 equation, the within-person intercept coefficient ( ) B i 0 was modeled as a function of between-person differences in terms of person i's average exposure to daily stressors over the 8 days, maternal and paternal childhood abuse, and the list of covariates. The withinperson slope coefficient ( ) B i 1 was modeled as a function of parental childhood abuse to test whether these reactivity slopes varied by histories of parental childhood abuse. Specific parameters of interest were γ 11 and γ 12 , indicating the difference in daily stressor reactivity with respect to a unit increase in the frequency of maternal and paternal childhood abuse. Interindividual fluctuations from the level and slope were indicated by µ 0i and µ 1i , respectively. In addition, the identical multilevel models were estimated to examine the effect of the subjective stressor severity on daily affect, by replacing any daily stressors and average daily stressor exposure with the within-person and between-person daily stressor severity. Stata 14 was used for the set of analyses, and missing data were dealt by a full information maximum likelihood approach. Table 1 presents the descriptive characteristics of the study sample. On average, maternal and paternal abuse occurred rarely based on the 4-point scale (M = 1.55, SD = 0.68; M = 1.59, SD = 0.71, respectively). About half of the sample was male (42.8%, n = 865), and the majority were White (82.7%, n = 1,672) and married (68.6%, n = 1,387). The average age was 56.3 years with a range of 33 to 84 years. About 10% of respondents experienced parental divorce and parental substance abuse problems. In addition, respondents reported experiencing, on average, at least one stressor on 40% of the study days (M = 0.40, SD = 0.27). Table 2 shows the results of multilevel models predicting daily stressor exposure and severity as a function of parental childhood abuse. The results indicated that more frequent experience of maternal and paternal childhood abuse was not significantly associated with exposure to daily stressors, whereas more frequent experience of maternal childhood abuse predicted more severe ratings of stressors they experienced (est. = 0.09, p < .01). In terms of key sociodemographic predictors, excellent/good self-rated health was not associated with daily stressor exposure but significantly associated with more severe ratings of stressors. Older age was associated with reduced exposure to stressors and lower severity ratings. More years of education was significantly associated with greater exposure to daily stressors. Table 3 presents the results of the effects of daily stressor exposure and severity ratings on daily affect. We found that maternal childhood abuse moderated the association between daily stressors and daily negative affect (est. = 0.03, p < .05). In other words, the positive association between daily stressors and daily negative affect (i.e., reactivity to daily stressors) was stronger for adults who reported more frequent maternal childhood abuse (Figure 1) . A similar pattern was found in the model predicting daily positive affect: Experiencing any daily stressors related to lower daily positive affect, but the within-person association was stronger for adults who reported more frequent maternal childhood abuse (est. = −0.05, p < .01; Figure 2 ). In addition, we found the significant main effects of subjective ratings of daily stressor severity on both daily negative and positive affect, but the associations were not specific to parental childhood abuse. In other words, more frequent childhood abuse from the mother or father did not moderate the associations between daily stressor severity and daily affect. Excellent/good self-rated health, older age, and more years of educations showed greater daily emotional well-being (i.e., lower negative affect and higher positive affect).
Results
Parental Childhood Abuse and Exposure and Severity of Daily Stressors
Parental Childhood Abuse and Emotional Reactivity to Daily Stressors
Discussion
The current study investigated the effects of parental childhood abuse on daily stress processes in adulthood. Our specific focus was whether and how Note. N = 2,022. Any daily stressor was coded a binary variable indicating as to whether (= 1) or not (= 0) any daily stressor had occurred across the 8 days. The subjective severity of each stressor respondents experienced was rated on a 4-point Likert-type scale ranging from 0 to 3 (0 = not at all stressful, 3 = very stressful). Significance levels are denoted as *p < .05. **p < .01. ***p < .001.
histories of parental childhood abuse were associated with exposure and severity ratings of daily stressors, and whether parental childhood abuse moderated the within-person associations between daily stressor exposure/ severity and daily affect. Overall, our findings offer evidence that a history of parental childhood abuse may serve as a vulnerability factor in the process of experiencing and responding to stressful events encountered in daily life. 
Maternal Childhood Abuse Linked to Severity Ratings of Daily Stressors
Contrary to our hypothesis, parental childhood abuse was not significantly associated with exposure to daily stressors. However, we did find that more frequent exposure to maternal childhood abuse was associated with more severe appraisals of the daily stressor experienced. This result is somewhat consistent with prior studies that indicated a significant link between a history of childhood abuse and a global assessment of stress. For example, Hyman, Paliwal, and Sinha (2007) found that adults who experienced more severe childhood maltreatment showed greater levels of perceived stress (i.e., subjective appraisals of the stressfulness of recent life events) than adults who reported less severe childhood maltreatment. These results suggest that histories of parental childhood abuse may have more to do with the ways of interpreting the intensity of the daily stressors experienced, rather than the actual occurrence of daily stressors.
Maternal Childhood Abuse Linked to Heightened Emotional Reactivity to Daily Stressors
Our hypothesis was partially supported, namely, that adults with more frequent experiences of maternal childhood abuse were emotionally more reactive to daily stressors than adults who reported less frequent experience of maternal childhood abuse. Paternal childhood abuse was not significantly associated with emotional reactivity to daily stressors. In addition, the effect of stressor severity on daily affect did not differ between abused and nonabused adults, suggesting that an individual's appraisal of stressor severity may not explain greater emotional responses for previously abused adults, but stressor exposure itself may do. However, we can at least say that adults with greater exposure to maternal childhood abuse may experience more days with negative emotions and fewer days with positive emotions, considering that maternal childhood abuse was associated with more severe ratings of the daily stressor experienced, which had direct effects on daily affect. Our findings are consistent with previous studies that have shown the significant effects of mother-child relationship quality on daily stress and emotional experience in adulthood. For example, Poon and Knight (2012) asserted that the quality of the mother-child relationship can influence stress and coping in later adulthood based on their findings: (a) Adult daughters who recalled more frequent maternal emotional abuse showed greater daily emotional distress across study days and (b) adult daughters' recalled emotional closeness with their mother attenuated emotional reactivity to daily network stressors (i.e., anything happened to a close friend or relative that turned out to be stressful). Similarly, Mallers, Charles, Neupert, and Almeida (2010) identified the protective aspect of childhood relationships with mothers by showing that a high-quality mother-child relationship was significantly associated with less exposure to daily stressors and reduced daily psychological distress across the study days.
Furthermore, our findings regarding the specific risks associated with childhood abuse from mothers, but not fathers, may be in line with the large body of literature on attachment theory. Bowlby (1988) and Bartholomew (1990 Bartholomew ( , 1993 emphasize the significance of a secure emotional connection between children and their primary caretaker, especially mothers for currently middle-aged and older adults, on individual development across life. Negative internal working modes of self and others (i.e., a view/perception of the self as unworthy and unlovable and others as untrustworthy and nonavailable)-which are strong correlates of maternal childhood abuse (Crawford & Wright, 2007; Griffin & Bartholomew, 1994 )-influence the ways in which individuals cope with and respond to stressful situations or distress (Browne & Winkelman, 2007; Lopez, Mauricio, Gormley, Simko, & Berger, 2001; Mikulincer, Shaver, & Pereg, 2003; Wei, Vogel, Ku, & Zakalik, 2005) . Future research should explore the impact of the adult attachment system as a consequence of dysfunctional parent-child relationships on daily stress processes to better understand how the underpinning beliefs of the self and others can be manifested throughout daily life.
Effects of Health, Education, and Age on Daily Stress Experience and Well-Being
We note significant findings regarding the effects of self-rated health status, age, and socioeconomic status on daily stress experiences and well-being. Consistent with the findings of prior studies (Almeida & Horn, 2004; Hill et al., 2018; Neupert, Almeida, & Charles, 2007) , excellent/good self-rated health status and older age were associated with less severe ratings of stressors and greater daily well-being. As discussed in prior studies (e.g., Almeida, Piazza, Stawski, & Klein, 2011) , more years of education was associated with lower negative affect, although it was associated with more frequent exposure to daily stressors.
Limitations and Implications
We acknowledge the limitations of our study. First, childhood abuse measures were based on retrospective self-reports that could involve recall errors (Macmillan, 2009 ). In addition, the measures lacked certain specific details, such as the timing and duration of abuse. Second, the study sample may not reflect characteristics of the general population because of the attrition in the MIDUS II. According to Radler and Ryff (2010) , higher retention rates for the MIDUS II were found among respondents who were White, female, and married, as well as those with better self-reported health and higher levels of education. We also note that the longitudinal MIDUS sample and the NSDE subsample had similar distributions for age as well as for marital and parenting status. However, the NSDE subsample had better educated participants, on average, along with more female and fewer minority participants. In terms of the daily stressors measure, we focused on examining the exposure to any daily stressors that occurred in the past 24 hr rather than differentiating specific stressor types. In accordance with this approach, we also averaged stressor severity ratings across different types of stressors. Although much of previous daily stress studies (e.g., Surachman et al., 2019; Wong & Shobo, 2017) relied on this any daily stressor approach to offer a comprehensive examination across a diverse venue of potential stressor exposures as well as to increase statistical power, future research may incorporate examining the interactive health effects of childhood adversity and specific daily stressor types.
Despite these noted limitations, the current study further advances existing knowledge by demonstrating that, at the micro, daily level, adults with a history of maternal childhood abuse may experience heightened emotional vulnerabilities in the face of stressors that can pose long-term cumulative risks on their health and well-being (Brosschot, 2010; Mroczek et al., 2013) . Our approach was to integrate life-course perspectives into the daily stress framework by positing that stressors are not limited to contemporary time frames but rather can, in fact, be "more distally located in the life course" (Pearlin, 2010, p. 213) . Future research should continue to explore the intersection between interindividual characteristics embedded in the life-course experiences and transitions and daily stress processes. It also warrants further research to empirically test the cumulative effects of these microlevel stress processes on long-term health and functioning of adults with a history of childhood maltreatment. In addition, future research may conceptualize childhood adversity based on the adverse childhood experiences (ACEs) framework to acknowledge that parental abuse often co-occurs with other traumatic experiences, such as neglect and household dysfunction (Danielson & Sanders, 2018; Felitti et al., 1998) . This inquiry will expand the well-established ACEs literature by positing daily stress experiences and well-being as potential mechanisms linking childhood adversity and negative health outcomes in later adulthood.
This study also provides important implications for practice. First, adults who experienced dysfunctional interactions with their mothers during childhood should be aware that past abuse has repercussions for the ways they interpret and respond to daily stressful events. This self-awareness may help reduce emotional vulnerabilities of these adults by enhancing their sense of control over daily situations or stressors (Koffer et al., 2017) . In addition, practitioners can facilitate previously abused adults' positive appraisal of daily stressors and help them use adaptive coping strategies to ameliorate negative emotional experience and increase emotional resilience in daily life.
